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FORECAST OF THE 1972 KODIAK AREA PINK SALMON RUN 

Kenneth R. Manthey, F ishery  B i o l o g i s t  
Alaska Department o f  F i sh  and Game 

D i v i s i o n  o f  Commercial F i s h e r i e s  
Kodiak,  Alaska  

INTRODUCTION 

P i  nk salmon (Oncorhynchus gorbuscha) a re  a commercial l y  va luab le  
and renewable resource i n  t h e  Kodiak Area. Th i s  r e p o r t  c o n s t i t u t e s  t h e  
seventh annual Kodiak Area f o r e c a s t  pub1 i c a t i o n  on t h i s  spec ies o f  P a c i f i c  
salmon. A f o r e c a s t  t h a t  i s  s u f f i c i e n t l y  accura te  f o r  use by f i s h e r y  
management personnel and t h e  f i s h i n g  i n d u s t r y  i s  i nval  uable.  The main 
o b j e c t i v e  o f  t h i s  s tudy  i s  t o  f o r e c a s t  t h e  1972 p i n k  salmon run  w e l l  i n  
advance o f  t h e  ac tua l  r e t u r n .  Th i s  shou ld  a l l o w  f ishermen and processors 
ample t ime t o  gear opera t ions  f o r  a r e l a t i v e l y  e f f i c i e n t  h a r v e s t  and g i v e  
f i she ry  management personnel t ime  t o  fo rmu la te  management p o l  i c y  . 

E i g h t  years  o f  pre-emergent fry da ta  have been c o l l e c t e d  f o r  t h e  
Kodi ak Area ( e x c l  ud i  ng t he  Mainland d i s  tri c t )  . Th i s  r e p o r t  p resen ts  t h e  
1972 p i n k  salmon r e t u r n  based on pre-emergent f ry  abundance. P ink  salmon 
pre-emergent f r y  sampl ing i n  t h e  Kodiak Area i s  conducted i n  March and 
Ap r i  1 , a f t e r  t h e  eggs and f ry  have exper ienced most o f  t h e  ove r -w in te r  
mor ta l  i ty due t o  e ros ion ,  des i cca t i on ,  f r e e z i n g ,  asphyx ia t i on ,  e t c .  Pre- 
emergent f ry  sampl ing conducted i n  t h e  s p r i n g  a f t e r  major  f reshwater  
m o r t a l i t y  f a c t o r s  have occur red  i s  c u r r e n t l y  t h e  b e s t  method o f  f o recas t i ng  
t he  abundance o f  p i  nk salmon. 

METHODS 

Sampling Equipment and Procedures 

The technique of sampl ing pre-emergent fry i s  s i m i l a r  i n  a l l  areas 
o f  t h e  S t a t e  and b a s i c a l l y  t h e  same equipment i s  used. There a r e  some 
d i f fe rences  i n  gear t h a t  have evolved, u s u a l l y  f o r  t h e  sake of convenience 
i n  t r a n s p o r t i n g  t h e  equipment. Most o f  these changes i n v o l v e  t h e  use of  
l i g h t e r ,  more compact equipment. 



T h i r t y - o n e  of  t h e  more than  200 salmon streams on t h e  Kodiak- 
Afognak I s l a n d  complex were chosen as i ndex  streams f o r  pre-emergent 
fry sampl ing i n  t h e  s p r i n g  o f  1971. These 31 index  streams con ta ined  
75 p e r  c e n t  o f  t h e  es t imated  t o t a l  1970 escapement i n  t h e  Kodiak Area 
(exc lud ing  t h e  Mainland d i s t r i c t )  . 

The area sampled w i t h i n  each o f  these index  streams i s  t h e  area 
where (acco rd i  ng t o  a e r i  a1 surveys)  p i  nk salmon spawned i n s u b s t a n t i a l  
numbers and a r e  areas i n  t he  streams t h a t  a re  u t i l i z e d  by spawners each 
c y c l e  yea r .  

Sampling i s  begun as soon as i c e  cond i t i ons  p e r m i t  access t o  t he  
spawning area. The se lec ted  spawning streams a r e  reached p r i m a r i l y  by 
cha r te red  h e l i c o p t e r .  The he1 i c o p t e r  can u s u a l l y  p l ace  a  sampl ing u n i t  
o f  t h r e e  men and l i g h t w e i g h t  equipment w i t h i n  yards  o f  t h e  s tudy  area. 

A sma l l  Homeli t e  pump w i t h  a  4,200 gph capac i t y  , mounted on a  
s p e c i a l l y  cons t ruc ted  aluminum s t r e t c h e r ,  i s  p laced  secu re l y  i n  t he  midd le  
o f  each spawning r i f f l e  t o  be sampled. A  f o u r - f o o t  wa te r  i n t a k e  hose w i t h  
a  f i n e  screened f i l t e r  i s  a t tached  t o  t h e  pump. Another one-inch d iameter  
rubber-1 i n e d  f i r e  hose, 50 f e e t  l ong ,  connects t h e  pump t o  a  t h r e e - f o o t -  
l o n g  s t a i n l e s s  s t e e l  probe w i t h  a  p l a s t i c  v e n t u r i  a i r  i n t a k e .  

Ten samples a re  taken w i t h i n  t h e  50 - foo t  r ad ius  o f  t h e  f i r e  hose, 
making t h e  t o t a l  l e n g t h  o f  t h e  sampl ing s i t e  100 f e e t .  Both s i des  o f  t h e  
creek a re  sampled about every 15-25 f e e t  and f i v e  samples are taken  on 
each s i d e  o f  t h e  cen te r  o f  t h e  stream. 

Water i s  pumped through t h e  hose, v e n t u r i  , probe, and i n t o  t h e  s t ream 
bed. One crewman "works" t h e  s t e e l  probe as deep as p o s s i b l e  i n t o  t h e  
g rave l  w i  t h i  n  t h e  c o n f i  nes o f  a  c i  r c u l  a r  c o l  1  e c t i  on frame whi ch encloses 
two square f e e t  o f  s t ream bed. One-eighth i n c h  s t a i n l e s s  s t e e l  sc reen ing  
covers t he  upstream h a l f  o f  t h e  frame. The downstream h a l f  o f  t h e  c o l l e c t i o n  
frame opens i n t o  a  f i v e - f o o t - l o n g  fine-meshed, tapered n y l o n  ne t .  The wa te r  
and a i r  m i x t u r e  f o r c e d  i n t o  t h e  spawning g rave l  bubbles up t h e  eggs, f r y ,  
d e t r i t u s  and g rave l  which i s  c a r r i e d  downstream i n t o  t h e  tapered  ne t .  The 
heav ie r  g rave ls  s e t t l e  o u t  i n  t h e  upstream p o r t i o n  o f  t h e  n e t  and t h e  eggs, 
fry, and a1 1  o t h e r  1  i g h t  m a t e r i a l s  a re  swept t o  t h e  cod end. A  b i n d e r  c l i p  
a t  t h e  cod end i s  re leased  and t h e  eggs, f ry and l i g h t e r  m a t e r i a l s  a r e  
emptied i n t o  a  c o l l e c t i n g  pan. The l i v e  f r y  a re  then  c a r e f u l l y  counted 
and t he  dead eggs and f ry noted. A f t e r  t h e  t e n t h  sample has been completed 
i n  t h e  100- foo t - long  sampl ing area, t h e  equipment i s  c a r r i e d  downstream t o  
t h e  nex t  sampl ing l o c a t i o n .  

F o r t y  t o  180 samples a re  taken  i n  each i ndex  s t ream depending on t h e  
l e n g t h  o f  t h e  spawning area. Usua l l y  t h e  sampl ing area covers a  s u b s t a n t i a l  
p o r t i o n  o f  t h e  major  spawning area i n  each stream. On very  l a r g e  streams 
where salmon spawn f o r  severa l  m i l es  , i t  would be d i f f i c u l t  and time-consumi ng 
t o  sample sma l l  areas a long  t h e  e n t i r e  l e n g t h  o f  t h e  spawning area t o  be su re  
t h a t  s u r v i v a l  i n  t h e  sampled area was rep resen ta t i ve .  I n  streams where 
spawning occurs over  a  l a r g e  area and d i f f e r e n t  s u r v i v a l  r a t e s  a r e  suspected, 
an upstream and downstream l o c a t i o n  o r  a  r i g h t  and l e f t  f o r k ,  e tc . ,  a r e  
sampled. 



Forecast  Methods 

Pre-emergent fry sampl ing r e s u l t s  i n  an es t imated  average number 
o f  f ry p e r  u n i t  area f o r  each index  s t ream and f o r  a1 1  index  streams 
combined. These da ta  can then  be compared w i t h  p i n k  salmon fry da ta  
f rom p a s t  years  f rom which t h e  t o t a l  subsequent a d u l t  r e t u r n s  a r e  known. 
The t o t a l  a d u l t  r e t u r n  i s  t he  sum of peak escapement counts f rom a e r i a l  
surveys on 37 escapement index  streams, p l u s  t h e  commercial catch 
(Appendix A). 

Escapement counts f o r  1971 have been r e p o r t e d  f rom Alaska Department 
o f  F i sh  and Game observa t ions  as w e l l  as F i s h e r i e s  Research I n s t i t u t e  
observa t ions  made by a  s tandard observer  (Appendix B) . 

A1 1  years  o f  p i n k  salmon pre-emergent fry da ta  f o r  a1 1  streams 
sampled have been used f o r  t he  1972 p i n k  salmon fo recas t .  The number 
o f  streams sampled each y e a r  has v a r i e d  f rom 18 t o  31 and o n l y  12 streams 
have been sampled every y e a r  (Tab le  1 ) .  Because o f  t he  smal l  number o f  
streams sampled every yea r ,  t h e  same st ream base has n o t  been used f o r  
t h i s  f o recas t .  An a t tempt  i s  b e i n g  made t o  d e r i v e  a  f i x e d  s e t  o f  i ndex  
streams t o  be used i n  develop ing f u t u r e  salmon fo recas t s .  

The 1972 f o r e c a s t  has been developed us ing  a l l  years  of pre-emergent 
f r y -adu l  t r e t u r n  da ta  a v a i l a b l e .  A  r e g r e s s i o n  a n a l y s i s  o f  t h e  da ta  i s  then  
used t o  f i t  a  l i n e  t o  t h e  f r y -adu l  t r e t u r n  data.  The 1972 p i n k  salmon 
r e t u r n  i s  f o r e c a s t  f r om t h e  1971 pre-emergent f r y  i ndex  p l o t t e d  on t h e  
f i t t e d  1  i n e .  Confidence 1  i m i  t s  o f  80 p e r  cen t  have been determined and 
these l i m i t s  comprise t he  range o f  t h e  f o recas t .  

P ink  salmon est imates f o r  c e r t a i n  f i s h i n g  d i s t r i c t s  have a l s o  been 
determined us ing  a  l i n e a r  r eg ress ion  on a l l  years  o f  data.  D i s t r i c t  
f o recas t s  a r e  o f t e n  more d i f f i c u l t  t o  determine because i t  i s  u s u a l l y  
assumed t h a t  t h e  ca tch  f o r  any g i ven  d i s t r i c t  i s  made up p r i m a r i l y  o f  
salmon des t i ned  t o  spawn i n  t h a t  d i s t r i c t .  Of course, t agg ing  exper iments 
have shown t h a t  o f t e n  t h i s  i s  n o t  t h e  case. A c t u a l l y ,  many salmon des t i ned  
f o r  a  p a r t i c u l a r  d i s t r i c t  may be caught by t h e  f i s h i n g  f l e e t  i n  ne ighbor ing  
d i s t r i c t s .  Furthermore, these types o f  catches a r e  v a r i  ab le  f rom y e a r  t o  
y e a r  depending on t h e  weather,  r e g u l a t i o n s ,  s i z e  and mobi 1 i ty o f  t h e  f l e e t ,  
m i g r a t i o n  rou tes  o f  t h e  r u n  and o t h e r  f a c t o r s .  

RESULTS AND DISCUSS I ON 

Kodi ak Area Forecast  

Th i r t y -one  streams were scheduled f o r  sampl ing i n  t he  s p r i n g  o f  1971, 
b u t  t h r e e  streams were n o t  sampled p r i o r  t o  ou t -m ig ra t i on  o f  t h e  p i n k  salmon 
f r y .  Pre-emergent fry sampl ing o f  Brown's Lagoon, Ma l ina  and Marka R ivers  
was seve re l y  hampered by i c e  cond i t i ons  t h a t  p e r s i s t e d  w e l l  i n t o  May 
(Appendix C). There fo re ,  a l l  da ta  de r i ved  f rom these t h r e e  streams has 
been de le ted  f rom t h e  reg ress ion  used i n  deve lop ing  t he  1972 f o r e c a s t  
(Tab1 e  2) . 



Table  1. Pre-emergent f r y  i n d i c e s  f o r  a l l  s t r eams  sampled and subsequen t  r e t u r n s ,  1963-71. 

Year o f  Pre-emergent Sampl i ng/Year of Subsequent  Adul t  Return 

1963164 1965166 1966167 1967168 1968169 1969170 1970171 1971172 

No. s t reams  sampled 19 20 1 8  30 21 3 1 23 28 

Fry densi  t y / O .  lm2 
a l l  s t r eams  

I 

P Return equal t o  subsequen t  
I c a tch  p l u s  indexed 

escapement (mi 11 i o n s )  13.34 11.48 0 .68 9.61 13.20 14.11 4 .65 



Table 2. 1971 Kodiak Area Pre-emergent Fry Sampling Results .  

No. 2 f t L  
S t  ream S amp 1 es  No. Fry Density/O.lm 2 - 1/ 

Portage Lake (Ups tream) 30 6 52 11.69 
Portage Lake (Downstream) 50 2,195 23.62 
Paramanof Cre k - 304 5 50 679 7.31 
Ma1 ina River - - - - - - 
Afognak Rive 51 70 255 1.96 
Marka Creek - - - - - - - 
Danger River 26 48 1 9.95 
Shara t i  n (El bow) Creek 50 1 ,159 12.47 
Bauman's Creek 4 0 21 5 2.88 
Terror  River 80 3 84 2.58 
Ugani k River 80 1,078 7.25 
L i t t l e  River 100 4,696 25.26 
Zachar River 

2/ 
6 0 586 5.25 

Brown's Lagoon- 5 0 15 - 1 6  
Uyak River 70 1,368 10.51 
Karluk River 100 533 2.87 
Sturgeon River 11 0 353 1 .73  
Red River 140 2,994 11.50 
Dog Salmon River (Downstream) 70 43 .33 
Narrows Creek 50 2,142 23.05 
Deadman River 80 10,103 67.94 
Humpy River ( u p s t r e a m ) /  - - - - - - 
Humpy River (Downstream) 6 0 2,104 18.87 
Seven Rivers (Upper Fork) 60 4,268 38.27 
Seven Rivers (Lower Fork) 70 9,440 72.55 
Kai ugnak Creek 50 1,225 13.18 
B a r l  i ng R i  ver 50 1,117 12.02 
Ki l iuda  River - 207 5 0 49 7 5.35 
Sal t e r y  River 9 0 55 -33  
Miam Creek 7 0 1,053 8.09 
Hurst Creek 60 1,677 15.03 
Sid Old's River 80 2,358 15.86 
Ameri can River 9 0 5,036 30.10 
Buskin River 80 5,974 40.18 

Totals  2,116 63,735 

2 31 Density/O.lm - 16.59 

11 Density computed i n  t en th  square meters f o r  comparative purposes w i t h  - 
o the r  a reas .  

2/ Fry began out-migrating before s tream could be sampled. Any da ta  obtained - 
i s  not re1 i a b l e  and has been omitted from a1 1 ca lcu la t ions .  

3/ Density i s  computed from t o t a l s  and i s  not an average of a l l  d e n s i t i e s  - 
l i s t e d .  



Using a l l  available years of pre-emergent fry data,  a l ine  i s  f i t t e d  
t o  the pre-emergent fry index-adult return data (Figure 1 ) .  The 1972 
return calculated from the equation Y = .6157X - .6941 i s  estimated to  be 
9.5 million pink salmon. A correlation coefficient of .86 i s  associated 
with th is  regression estimate. Confidence 1 imi t s  of 80 per cent produce 
a range for  the 1972 forecast of 7.9 - 11.1 million pink salmon. 

A projected return for  the Kodiak Area may be much more meaningful 
to the fishery manager and fishing industry i f  areas of expected strengths 
or weakness can be revealed. This i s  often a d i f f i cu l t  task because 
d i s t r i c t  forecasts cannot compensate fo r  changes between years in rates 
of interception by the f l e e t  in various fishing d i s t r i c t s .  However, data 
from a few d i s t r i c t s  show a sat isfactory correlation to l inear regressions 
made on pre-emergent fry i ndex-adul t return data (Figure 2) . 

The General d i s t r i c t  extends from Kizhuyak Bay to  Cape Trinity on 
the eastside of Kodi ak Is1 and. Using a1 1 avai 1 able years of pre-emergent 
fry data,  the 1972 return calculated from the equation Y = .1432X + 1.3183 
i s  estimated to  be 4.58 million pink salmon (Figure 3 ) .  A rather poor 
correlation coefficient of .40 i s  associated with this  regression estimate. 
The General d i s t r i c t  should constitute the bulk of the fishery with rivers 
in Chiniak Bay and Seven Rivers producing strong returns. 

In the Alitak d i s t r i c t ,  fry densities were f a i r  to good except for  
a c r i t i ca l  reduction in the Dog Salmon River. A 1972 return calculated 
from the equation Y = .044X + .6082 i s  estimated to  be 1.92 mil l ion pink 
salmon (Figure 4 ) .  A correlation coefficient of -48 i s  associated with 
this  regression estimate. A record high density in Deadman River should 
make Deadman Bay the primary producer i n  th is  d i s t r i c t .  

As a matter of in t e re s t ,  a forecast combining the General d i s t r i c t  
and Ali tak d i s t r i c t  has been included because of the high correlation 
associated wi t h  the pre-emergent fry-adul t return data. An estimated 
return of 6.3 million pink salmon has been determined from a regression 
analysis using data from both the Alitak and General d i s t r i c t s .  The 1967-69 
fry densi ty-return data has been designated as an ou t l i e r  for  the purposes 
of th is  calculation. By omitting the 67-69 data,  an excellent correlation 
coefficient of .98 i s  associated with th is  regression (Figure 5 ) .  

The 1969 return to  the south and eastside of Kodiak Island was much 
1 arger than anticipated and the reason for  th i s  i s  unknown. One theory i s  
that  the previous winter was very mild causing excellent f ry survival in 
many ordinarily insignificant pink salmon producing streams. The sampling 
densit ies obtained from the larger index streams may not have compensated 
for  the excellent survival in the more than 100 very small pink salmon 
streams on the eas t  and southside of Kodiak Island. Consequently in  1969, 
many of the smaller creeks that  usually produced a few hundred or less pink 
salmon, were producing several thousand. The overall e f fec t  of these small 
creeks was not compensated by the fry densit ies obtained from the larger 
streams with the resul t  that  the total  return for the General and Alitak 
d i s t r i c t s  in 1969 was much higher than expected. Whatever the reason, the 
1967-69 data does not seem to  f i t  the remaining fry density-adult return 
figures and therefore was omitted from th is  regression estimate. 
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N U M B E R  OF FRY PER T E N T H  S Q U A R E  METER 

FI GUE 1 --&LATI ONSH I P BETWEEN PARENT YEAR FRY DENS I TIES 1962-1970 
AND SUBSEQUENT ADULT RETURNS 1964-1972, IN THE KODIAK AREA, THE 1963 
FRY DENS I TY DATA FOR THE 1965 ADULT RETURN I s NOT AVA I LAB LE , 



FIGURE 2. --KODIAK AREA PRE-EMERGENT FRY SPMPLING STREAMS AND EXPECTED 

1972 RETURN BY DISTRICT (MILLIONS OF PINK SALMON). 



N U M B E R  OF FRY PER T E N T H  SQUARE M E T E R  

FIGURE 3 --RELATI ONSH I P BETWEEN PARENT YEAR FRY DENS I T 1  ES 1962- 
1970 AND SUBSEQUENT ADULT RETURNS 1964-1972, FOR THE GENERAL DISTRICT 
IN ME KODIAK PREA, THE 1963 FRY DENSITY DATA FOR THE l965 ADULT 

RETURN I S  NOT AVAILABLE, 



N U M B E R  OF FRY PER T E N T H  S Q U A R E  M E T E R  
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N U M B E R  OF FRY P E R  T E N T H  S Q U A R E  M E T E R  

FI NRE 5 1 ' -~LATI  ONSHI P BETWEEN PARENT YEAR FRY DENS I TIES 1962-1970 
AND SUBSEQUENT ADULT RETURNS 1964-1972, FOR THE ALITAK AND GENERAL 
DISTRICTS IN THE KODI AK AREA THE 1963 FRY DENSITY DATA FOR ME l965 
ADULT RETURN I S  NOT AVAI LABLE 8 



The A1 i t a k  d i s t r i c t  r e t u r n  o f  1.92 m i  11 i o n  added t o  t h e  General 
d i s t r i c t  r e t u r n  o f  4.58 m i l l i o n  equals a  t o t a l  o f  6.50 m i l l i o n  p i n k  salmon. 
Th is  f i g u r e  i s  very  near t he  es t imated  r e t u r n  o f  6.31 m i l l i o n  p i n k  salmon 
de r i ved  f rom combining da ta  from bo th  d i s t r i c t s  . 

The gene ra l l y  poor  d e n s i t i e s  o b t a i  ned f r om t h e  Afognak d i s  tri c t  
i n d i c a t e  a  r e t u r n  o f  about .53 m i l l i o n .  Th i s  does n o t  compare w e l l  w i t h  
t he  1970 p a r e n t  y e a r  r e t u r n  o f  1 .7  m i l l  i on .  The f o r e c a s t  es t ima te  o f  .53 
m i l l i o n  was developed f rom t h e  equat ion  Y = .0891X - .4093 ( F i g u r e  6 ) .  
The 1  i near c o r r e l a t i o n  c o e f f i c i e n t  f o r  t h i s  r eg ress ion  es t ima te  i s  .69. 

The wes ts ide  o f  Kodiak I s l a n d  i s  comprised o f  t h e  Uganik, Uyak, 
Kar luk ,  Sturgeon, and Red R i ve r  d i s t r i c t s .  The pre-emergent f ry d e n s i t i e s  
ob ta i ned  i n  these d i s t r i c t s  were n e a r l y  a l l  below t h e  1970 (pa ren t  yea r )  
d e n s i t i e s .  U n l i k e  pre-emergent fry da ta  ob ta ined  f rom t h e  o t h e r  d i s t r i c t s  , 
the  f ry da ta  f r om t h e  Westside d i s t r i c t s  does n o t  y i e l d  s a t i s f a c t o r y  r e s u l t s  
when sub jec ted  t o  1 i near  regress ions .  Very poor  c o r r e l a t i o n  c o e f f i c i e n t s  
may i n d i c a t e  t h a t  t h e  areas sampled i n  t h e  streams on t h e  Westside a r e  n o t  
t h e  b e s t  i nd i  ca to r s  on some years  o r  perhaps these sampl i n g  areas need t o  
be en la rged  b e f o r e  a s a t i s f a c t o r y  c o r r e l a t i o n  between fry d e n s i t i e s  and 
a d u l t  r e t u r n s  can be achieved. 

The summation o f  t h e  Afognak, General and A1 i t a k  d i s t r i c t  forecasts  
(7.03 mi 11 i o n )  leaves approx imate ly  2.5 mi 11 i o n  p i n k  salmon unaccounted 
f o r ,  assumi ng t he  t o t a l  Kodiak Area (exc l  ud ing  t h e  Mainland d i s t r i c t )  
f o r e c a s t  o f  9.5 m i l l i o n  p i n k  salmon i s  c o r r e c t .  A  f o r e c a s t  o f  2.5 m i l l i o n  
t o  t h e  Westside d i s t r i c t s  would seem t o  be q u i t e  low when compared t o  p a s t  
even-year r e t u r n s ,  b u t  n o t  unreasonable cons ide r i ng  t he  re1  a t i v e l y  poor  
Westside f ry  d e n s i t i e s  assoc ia ted  w i t h  t h e  1972 r e t u r n .  Uyak R i v e r ,  Ka r l uk  
R i ve r ,  and Red R i v e r  shou ld  be t h e  p r imary  producers f o r  t h e  Westside. 

A n t i c i p a t e d  Commercial Harves t  

An es t imated  escapement i ndex  o f  3.0 m i l l i o n  p i n k  salmon i s  d e s i r e d  
f o r  t h e  major  p i n k  salmon producing streams on t h e  even-year c y c l e  f o r  t h e  
Kodiak Area (exc lud ing  t h e  Main land d i s t r i c t ) .  Assuming t h a t  t h e  1972 
p i n k  salmon r e t u r n  i s  near  t h e  9.5 m i l l i o n  f o r e c a s t ,  approx imate ly  6.5 
m i l l i o n  p i n k  salmon may be a v a i l a b l e  f o r  commercial harves t .  A h a r v e s t  
o f  6.5 mi 11 i o n  i s  we1 1  below t h e  average even-year ha rves t  o f  10.7 m i  1  l i o n  
f o r  t h e  p e r i o d  1960-1970. 

The p r imary  o b j e c t i v e  o f  p i n k  salmon management i s  t o  ach ieve 
optimum o r  des i r ed  spawning popu la t ions .  Therefore,  i f  t h e  1972 p i n k  
salmon r e t u r n  i s  sma l l e r  than f o r e c a s t ,  s t r i c t e r  h a r v e s t  r e g u l a t i o n s  
may be necessary t o  i n s u r e  t h e  d e s i r e d  escapement goa l .  By t h e  same 
reasoning,  a  p i n k  salmon r e t u r n  l a r g e r  than f o r e c a s t  would a1 1  ow re l axa -  
t i o n  o f  commercial f i s h i n g  r e g u l a t i o n s ,  r e s u l t i n g  i n  a  l a r g e r  commercial 
harves t .  



N U M B E R  O F  FRY PER T E N T H  SQUARE METER 

FIGURE 6, --RELATIONSHI P BETWEEN PARENT YEAR FRY DENS ITI ES 1962-1970 
AND SUBSEQUENT ADULT RETURNS 1964-1972, FOR THE AFOGNAK BISTRI CT IN 
THE KODIAK AREA, THE l963 FRY DENSITY DATA FOR THE 1965 ADULT RETURN 

I S  NOT AVAILABLE, 



Mai nl and Di s t r i  c t  

The Mainland d i s t r i c t  of the  Kodiak Area includes a1 1 A1 aska 
Peni nsul a waters from Cape Doug1 as t o  Ki lokak Rocks. Pre-emergent f r y  
sampling i s  not conducted i n  t h i s  area and because of incomplete 
escapement da ta ,  no escapement-return re la t ionship  has been developed. 
Therefore, no formal forecas t  wi 11 be presented f o r  the Mainland d i s t r i c t .  
The commercial catches from 1962-1971 have been presented i n  t h i s  repor t  
(Table 3 ) .  The inconstant nature of the commercial catches f o r  the 
Mainland d i s t r i c t  is due i n  pa r t  t o  the va r i ab i l i t y  of the f ishing e f f o r t  
in t h a t  area which precludes any projection of commercial harvest .  

Table 3. Commercial pink salmon catch f o r  Mainland d i s t r i c t ,  Kodiak 
Area, 1962-1971 . 

- - 

Even Year Commercial Catch" Odd Year Commercial Catch1 

1962 1,188,000 1963 5,000 

1964 605,000 1965 65,000 

1966 301 ,000 1967 1,000 

1968 378,000 1969 66,000 

1970 284,000 1971 384 ,0002 

Average 551,000 104,000 

From Kodiak Area Management Reports. 

Prel imi nary. 



S UMMARY 

Data de r i ved  f rom pre-emergent fry d e n s i t i e s  and t h e  subsequent 
a d u l t  r e t u r n s  form t h e  bas i s  f o r  t h i s  f o recas t .  

Pre-emergent fry sampl i ng i s  accomplished i n  t h e  s p r i n g  (March 
and Ap r i  1)  , a f t e r  t h e  major  f reshwater  m o r t a l i t y  f a c t o r s  have d im in ished  
and i s  c u r r e n t l y  t h e  b e s t  method o f  i ndex ing  t he  abundance o f  p i n k  salmon. 

T h i  r t y -one  s t r e a m  c o n t a i n i n g  75 p e r  c e n t  o f  t h e  es t imated  t o t a l  
1970 escapement i n  t h e  Kodiak Area (exc lud ing  t h e  Mainland d i s t r i c t )  
were chosen as i ndex  streams f o r  pre-emergent sampl ing i n  t h e  s p r i n g  
o f  1971. 

Usi  ng a1 1  avai  1  a b l e  years  o f  pre-emergent f r y  i ndex-adul t r e t u r n  
data,  an es t imated  r e t u r n  o f  9.5 m i l l i o n  p i n k  salmon t o  t h e  Kodiak Area 
( e x c l  ud i  ng t he  Mai n l  and d i  s  tri c t )  was devel  oped f r om a  1  i near  reg ress ion  
ana l ys i s .  Confidence l i m i t s  o f  80 p e r  c e n t  produce a  range f o r  t h e  1972 
f o r e c a s t  o f  7.9 - 11.1 m i l l i o n  p i n k  salmon. 

C e r t a i n  f i s h i n g  d i s t r i c t s  i n  t h e  Kodiak Area showed a  s a t i s f a c t o r y  
c o r r e l a t i o n  t o  1  i near regress ions  made on  pre-emergent f r y  i ndex-adul t 
r e t u r n  da ta .  

The Afognak d i s t r i c t  i s  expected t o  r e c e i v e  a  r e t u r n  o f  about 0.5 
m i l l i o n  p i n k  salmon. An es t imated  4.6 m i l l i o n  p i n k  salmon shou ld  r e t u r n  
t o  t h e  General d i s t r i c t .  The A l i t a k  d i s t r i c t  i s  expected t o  r e c e i v e  an 
es t imated  1.9 m i l l i o n  p i n k  salmon. The d i s t r i c t s  on t h e  wes ts ide  o f  
Kodiak I s 1  and do n o t  show a  s a t i s f a c t o r y  c o r r e l a t i o n  t o  1  i near regress ions  
made on pre-emergent fry i n d e x - a d u l t  r e t u r n  data.  

The summation o f  t h e  Afognak, General and A l i t a k  d i s t r i c t  f o r e c a s t s  
(7.0 m i  11 i o n )  1  eaves approx imate ly  2.5 mi 11 i o n  p i  nk salmon unaccounted 
f o r ,  assumi ng t he  t o t a l  Kodi ak Area ( e x c l  u d i  ng t h e  Mai n1 and d i  s  tri c t )  
f o r e c a s t  o f  9.5 m i l l i o n  p i n k  salmon i s  c o r r e c t .  A  f o r e c a s t  o f  2.5 m i l l i o n  
t o  t h e  Westside d i s t r i c t s  would seem t o  be q u i t e  low when compared t o  
p a s t  even-year r e t u r n s ,  b u t  n o t  unreasonable cons ide r i ng  t h e  r e l a t i v e l y  
poor Westside fry d e n s i t i e s  assoc ia ted  w i t h  t h e  1972 r e t u r n .  

No formal  f o r e c a s t  i s  presented f o r  t h e  Mainland d i s t r i c t .  However, 
t he  commercial catches f rom 1962 t o  1971 a re  presented. 

An es t imated  escapement i ndex  o f  3.0 m i l l i o n  p i n k  salmon i s  des i r ed  
f o r  t h e  ma jo r  p i n k  salmon p roduc ing  streams on t h e  even-year c y c l e  f o r  
t he  Kodiak Area ( e x c l u d i n g  t h e  Main land d i s t r i c t ) .  Assuming t h a t  t h e  
1972 p i n k  salmon r e t u r n  i s  near  t h e  9.5 m i l l i o n  f o r e c a s t ,  approx imate ly  
6.5 m i l  l i o n  p i n k  salmon may be a v a i l a b l e  f o r  commercial ha rves t .  
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APPENDIX A. KODIAK AREA PINK SALMON RETURNS , 1962-1971. 

INDEXED ESCAPEMENT (37 STREAMS) 
D i  s tri c t  1962 1963 1964 1965 1966 

Afognak 320,300 22,400 184,000 26,300 
Uganik and Uyak 393,000 209,200 362,000 94,100 
Kar l  uk , Sturgeon 

and Red R iver  1,485,800 0 1,090,000 0 
A1 i t a k  441,000 21 4,700 162,800 250,700 
General ( Eas t s i  de) 660,900 1 28,800 286,000 135,700 

T o t a l  3,301,000 575 ,I 00 2,084,800 506,800 1,203,400 

CATCH 
1962 1963 1964 1965 1966 

Afognak 2,281 ,000 648,000 1,402,000 138,000 3,200,000 
I 

--1 Uganik and Uyak 1,676,000 873,000 2,526,000 643,000 3,705,000 
--I Ka r l  uk, Sturgeon 

I and Red R iver  3,990,000 21,000 3,693,000 19,000 777,000 
A1 i t a k  1 ,887,000 1 ,527,000 1,419,000 1,136,000 433,000 
Genera 1 ( Eas t s  i de) 3,154,000 2,413,000 2,217,000 887,000 2,162,000 

T o t a l  12,988,000 5,482,000 11,257,000 2,823,000 10,277,000 

TOTAL RETURN - CATCH AND ESCAPEMENT INDEX 
1962 1963 1964 1965 1966 

Afognak 2,601,300 670,400 1,586,000 164,300 3,359,300 
Uganik and Uyak 2,069,000 1,082,200 2,888,000 737,100 3,996,000 
Ka r l  uk , Sturgeon 

and Red R iver  5,475,800 21 ,000 4,783,000 19,000 1,267,000 
A1 i t ak  2,328,000 1,741,700 1,581 ,800 1,386,700 509,700 
Genera 1 ( Eas t s i  de) 3,814,900 2,541,800 2,503,000 1,022,700 2,348,400 

To ta l  16,289,000 6,057 $1 00 13,341,800 3,329,800 1 1 ,480,400 



APPENDIX A. (CONTINUED) KODIAK AREA PINK SALMON RETURNS, 1962-1971. 

INDEXED ESCAPEMENT (37 STREAMS) 
D i s t r i c t  1967 1968 1969 1970 1971 

A f  ognak 34,700 99,000 84,500 272,000 58,500 
Ugani k and Uyak 1 57,200 202,000 236,600 338,000 162,400 
Ka r l  uk , Sturgeon 

and Red R ive r  0 470,000 0 1,058,000 4,000 
A1 i t a k  154,100 1 68,700 178,700 218,500 291,800 
General (Eas t s i d e )  147,300 283,500 284,700 484,750 213,100 

To ta l  493,300 1,223,200 784,500 2,371 ,250 729,800 

CATCH 1 I 

1967 1968 1969 1970 1971 

Afognak 
I Ugani k and Uyak 

Kar luk ,  Sturgeon 
I and Red R iver  

A1 i t a k  
General (Eas t s i d e )  

To ta l  

Afognak 
Ugani k and Uyak 
Kar l  uk , Sturgeon 

and Red River  
A1 i t a k  
General (Eas t s i d e )  

To ta l  

TOTAL RETURN - CATCH AND ESCAPEMENT INDEX 
1967 1968 1969 1970 1971 

I/ A l l  1971 catch f i g u r e s  a r e  p re l im ina ry  - 



APPENDIX B. KODIAK AREA INDEXED ESCAPEMENT (37  STREAMS), 1962-1971. 

Index streams 1962 1963 1964 1965 1966 
Por tage Lake** 27,300 3,200 37,000 10,000 20,000 
Paramanof-304** 20,000 700 1 8,000 2,200 17,000 
Ma1 i na** 60,000 0 35,000 200 19,000 
Afogna k** 75,000 2,000 45,000 900 26,000 
Marka** 65,000 4,000 22,000 3,500 35,000 
Danger** 50,000 2,500 11 ,000 2,000 25,000 
E l  bow** 15,000 5,000 11,000 3,200 13,000 
K i  zhuyak-365 8,000 5,000 5,000 4,300 4,300 
Bauman's** 17,000 - - 8,000 1,800 9,000 
Ter ro r * *  45,000 35,000 40,000 1 2,000 85,000 
Ugani k** 100,000 45,000 75,000 1 2,000 80,000 
L i  ttl e** 45,000 - - 50,000 - - 37,000 
Zachar** 25,000 89,000 24,000 8,000 16,000 
Brown's** 96,000 200 65,000 300 24,000 
Uyak** 65,000 40,000 100,000 60,000 40,000 
Kar l  uk** 350,000 - - 525,000 - - 225,000 

I Sturgeon*" 35,800 - - 140,000 - - 90,000 
--I Red** 1,100,000 - - 425,000 - - 175,000 

Dog Salmon** 83,000 60,000 50,000 36,000 21,000 
I Narrows** 18,000 1 ,700 4,200 2,500 600 

Horse Marine 3,000 0 2,600 - - 800 
Deadman*" 25,000 22,000 1 8,000 30,000 1 2,000 
Sul ua 12,000 16,000 8,000 7,000 6,000 
Old Tom's 0 - - - - 200 300 
Humpy** 300,000 11 5,000 80,000 175,000 36,000 
Seven** 128,000 40,000 10,000 60,000 16,000 
Kai ugnak** 34,000 7,000 10,000 8,500 10,000 
Bar1 i ng** 40,000 8,000 60,000 3,500 20,000 
M i  dway 6,000 5,000 - - 1,000 4,500 
Shearwater 500 50 - - 5 0 900 
K i  1 i uda-207** 18,700 5,000 17,000 1,100 9,000 
Eagle Harbor 26,700 6 00 13,000 1,000 8,000 
Sal t e r y * *  70,000 35,000 28,000 20,000 17,000 
M i  am** 37,000 -- - - - - 22,000 
S i d  Oldis** 70,000 10,000 30,000 6,000 35,000 
Ameri can** 21,000 11,000 25,000 9,000 24,000 
Bus k i  n** 209 ,OOO* 7,200* 93 ,OOO* 25,600* 20 ,OOO* 

3,301,000 575,150 2,084,800 506,850 1 ,203,400 

* ADF&G count,  a l l  o thers  FRI ** Denotes even-year pre-emergent f r y  sampling stream 



APPENDIX B .  (CONTINUED) KODIAK AREA INDEXED ESCAPEMENT (37 STREAMS), 1962-1971. 

I ndex s t  reams 
Portage Lake** 
Paramanof -304** 
Ma1 i na** 
Afognak** 
Ma r k a  ** 
Danger** 
E l  bow** 
K i  zhuyak-365 
Bauman Is** 
Ter ro r * *  
Ugani k** 
L i t t l e * *  
Zachar** 
Brown's** 
Uyak** 
K a r l  uk** 

I Sturgeon** ,,, Red** 
Dog Salmon** 

I Narrows ** 
Horse Marine 
Deadman*" 
Sul  ua 
Old Tom's 
Humpy** 
Seven** 
Kai ugnak** 
Bar1 i ng** 
M i  dway 
Shearwater 
K i  1 i uda-207** 
Eagle Harbor  
Sal  t e r y * *  
M i  am** 
S i d  Old 's**  
Ameri can** 
Bus k i  n** 

* ADF&G count,  a1 1 o the rs  FRI ** Denotes even-year pre-emergent fry sampl i ng st ream 



APPENDIX C.  GENERAL CONDITIONS O B S E R V E D  IN THE 1971 KODIAK AREA PINK 
SALMON PRE-EMERGENT FRY SAMPLING STREAMS. 

S t  ream Rema rks 

Portage Lake 
( upstream) 

Portage Lake 
( downs t ream) 

Paramanof - 304 

Af ogna k 
( upstream) 

Marka 

Danger 

Sampled April 1 2 t h  while the water temperature 
was 34" F. Many of the fry were completely 
buttoned u p ,  b u t  no out-migration was observed. 
The water level was relat ively low. 

Sampled April 28th while the water temperature 
was 35" F. A few fry were nearly buttoned up  
but no out-migration was observed. Stream flow 
was relatively low b u t  the stream must be 
sampl ed duri ng 1 ow t ide.  

Sampled Apri 1 28th whi 1 e the water temperature 
was 36" F. Because of high water and ice 
conditions, the inter t idal  zone could not be 
checked accurately for out-migrants . Judging 
from the development of the fry ( f ry  were found 
in  a1 1 stages of development) , apparently o u t -  
migration had not ye t  commenced. There was 
some se lec t iv i ty  towards shal low water sampling 
s i t e s  due to the deep white water that  persisted 
through much of the center of the stream. 

Unsampleable in March and Apri 1 due to  ice  
conditions and l a t e r  because of constant high 
water. Much of the r iver  remained frozen 
through the f i r s t  part  of May. 

Sampled on Apri 1 6th while the water temperature 
was 34" F. The fry were well advanced (many 
were buttoned up)  b u t  no out-migration was 
observed in the river o r  in  the in te r t ida l  zone. 
An average of 3 ' -4 '  of snow and relat ively high 
water made sampl ing di f f i  cul t .  

Unsampl eabl e because of severe i ce condi t i  ons 
and constant high water that  extended into May. 

Sampled on Apri l 28th and no stream temperature 
was recorded. High water, anchor ice  and surface 
ice a1 ong the edges of the stream made sampl i ng 
di f f i  cul t .  Approximately 20% of the fry appeared 
to be buttoned u p ,  b u t  the majority had f a i r -  
sized yo1 k sacs. No out-migration was observed. 



APPENDIX C. (CONTINUED) GENERAL CONDITIONS OBSERVED I N  THE 1971 KODIAK 
AREA PINK SALMON PRE-EMERGENT FRY SAMPLING STREAMS. 

Stream Remarks 

E l  bow 
(She ra t i n )  

Bauman's 

T e r r o r  

Ugani k 

L i t t l e  

Zachar 

Brown's 

Sampled February 24th and March 20th w h i l e  t h e  
wa te r  temperature was 34" F. Those fry found 
i n  February e x h i b i t e d  1 arge yo1 k sacs and those 
sampled i n  March were very  n e a r l y  bu t toned  up. 
No ou t -m ig ra t i on  was observed. 

Sampled on March 20, 1971. The i c e  was an 
average o f  one i n c h  t h i c k  ove r  a smal l  p o r t i o n  
of t h e  upper sampl ing area. Most of t h e  fry 
e x h i b i t e d  very  l a r g e  yo1 k sacs. The wa te r  l e v e l  
was near normal , b u t  t h e  stream banks showed 
evidence o f  r e c e n t  h i g h  wate r  and ex tens i ve  
scou r i ng  by i c e .  The wate r  temperature was 
33" F. 

Sampled on March 30 th  w h i l e  t h e  wate r  temperature 
was 37" F. Most o f  t h e  fry were 50% t o  75% 
bu t t oned  up, w i t h  those found i n  t he  i n t e r t i d a l  
zone be ing  t he  f a r t h e s t  advanced. Two chum fry 
were observed as out -migrants  i n  an i n t e r t i d a l  
poo l ,  b u t  no p i n k  salmon out -migrants  were 
observed . 
Sampled on March 30th,  w h i l e  t h e  wa te r  temperature 
was 36" F. Stream f l o w  was near normal and no 
out-mi g r a t i  on was observed. 

Sampled on March 31s t ,  w h i l e  t h e  wa te r  temperature 
was 34" F. The wate r  l e v e l  i n  t h e  s t ream was 
r e l a t i v e l y  low and t h e  banks o f  t h e  r i v e r  were 
about 3 '  deep i n  snow and i c e .  Severa l  snow 
b r i dges  i n  t h e  sampl ing area made wa l k i ng  d i f f i c u l t .  

Sampled March 3 1 s t  w h i l e  t h e  wa te r  temperature 
was 37" F. The wate r  l e v e l  was near  normal and 
no o u t - m i g r a t i o n  was observed. 

Sampled A p r i l  29th w h i l e  t h e  wa te r  temperature 
was 36" F. Sampling was done l a t e  i n  t h e  season 
because o f  severe i c e  c o n d i t i o n s  and apparen t l y  
ou t -m ig ra t i on  was we1 1 underway by t h i s  date.  
There fo re ,  t h e  d e n s i t y  ob ta ined  i s  n o t  r e1  i a b l e  
and w i l l  n o t  be used f o r  fo recas t  purposes. 



APPENDIX C. (CONTINUED) GENERAL CONDITIONS OBSERVED IN THE 1971 KODIAK 
AREA PINK SALMON PRE-EMERGENT FRY SAMPLING STREAMS. 

Stream Rema r ks 

Uyak 

Karl u k  

Sturgeon 

Red 

Dog Salmon 
(downstream) 

Narrows 

Deadman 

Sampled March 22nd while the water temperature 
was 39" F .  Water level was normal and there was 
no evidence of severe scouring, although deep 
snow and ice were prevalent on the stream banks. 
No out-mi grants were observed. 

Sampled April 1 s t  while the water temperature 
was 32" F. Severe ice conditions and high water 
hampered sampling ef for t s  and only 70% of the 
usual sampling area was covered. The fry 
exhibited large yolk sacs and were f a i r l y  
uniformly distributed over the sampl i ng area 
so the density should be re l iab le .  

Sampled April 9th while the water temperature 
was 33" F. The water level was near normal, 
b u t  there was evidence of extensive scouring 
and 1 ots of loose s i  1 ty gravel . 
Sampled April 10th while the water temperature 
was 38" F. The ent i re  stream was frozen over 
about 50 yards be1 ow the lower end of the 
sampling area. Floating ice  made sampling 
d i f f i cu l t  by plugging nets and the pump intake 
f i l t e r .  No out-migration was observed. 

Sampled March 26th while the water temperature 
was 34" F. A1 1 the fry observed had fa i  r-si  zed 
yo1 k sacs and there was no evidence of out- 
mi grati  on. Extremely severe scouri ng had been 
in progress. Cottonwood trees on the banks were 
damaged from ice  4' to  8 '  high. Tremendous "ice 
wedges" were piled u p  to  6 '  high on the banks. 
Large chunks of ice  were found more than 100 
yards from the stream bed. 

Sampled April 10th while the water temperature 
was 34" F. The water level was about normal 
and no out-mi gration was observed. 

Sampled March 21st while the water temperature 
was 36" F. The water level was near normal and 
there was no evidence of e i ther  out-migration 
or severe flooding and ice conditions. 



APPEND1 X C. (CONTINUED) GENERAL CONDITIONS OBSERVED I N  THE 1971 KODIAK 
AREA PINK SALMON PRE-EMERGENT FRY SAMPLING STREAMS. 

Stream Remarks 

Humpy 
(ups tream) 

Humpy 
(downstream) 

Seven Rivers 
(upper f o r k )  

Seven Rivers 
( lower  fork)  

Kai u  gna k 

B a r l i n g  

K i  1  i uda  - 207 

Sal t e r y  

This  p o r t i o n  o f  the  stream was n o t  sampled 
because o f  s o l i d  i c e  cond i t ions  t h a t  p e r s i s t e d  
through the  f i r s t  h a l f  o f  May. S o l i d  i c e  was 
measured a few inches i n t o  t he  grave l  i n  some 
sec t ions  o f  the  stream. 

Sampled Apr i  1  29th w h i l e  t he  water  temperature 
was 33" F. None o f  t h e  f r y  were c lose  t o  being 
but toned up. Evidence of severe scour ing  was 
noted and severa l  i c e  b r idges  were s t i l l  i n t a c t  
i n  t he  sampl ing area. 

Sampled A p r i l  29th w h i l e  t he  water  temperature 
was 35" F. Fry i n  var ious stages o f  development 
were observed s c a t t e r e d  on top  o f  t he  snow along 
bo th  banks o f  t he  stream, apparent ly  they were 
fo rced o u t  o f  t h e  grave l  du r i ng  recen t  scour ing 
and f l o o d i n g  cond i t ions  . No out-migrants were 
observed i n  t he  stream and very few o f  t he  fry 
taken were i n  t he  buttoned-up stage. 

Sampled A p r i l  10th w h i l e  t h e  water  temperature 
was 35" F. Much l e s s  evidence o f  scour ing  o r  
f l o o d i n g  cond i t ions  was noted i n  t h i s  f o r k  o f  
the  stream. The water  l e v e l  was normal and 
no out-mi grants were observed. 

Sampled May 9 t h  w h i l e  t h e  water  temperature 
was 37" F. The water  l e v e l  was about normal 
b u t  sampling was hampered because o f  ex tens ive  
sur face  i c e  t h a t  extended ou t  f rom t h e  banks 
of  t he  stream. No evidence o f  ou t -m ig ra t i on  
was noted. 

Sampled March 20th w h i l e  t h e  water  temperature 
was 39" F. No evidence o f  severe scour ing  o r  
out-mi g r a t i  on was observed. 

Sampled on March 20th w h i l e  t he  water  temperature 
was 37" F. There was some evidence o f  i c e  
scour ing  b u t  no evidence o f  ou t -migra t ion .  
The water  l e v e l  was about normal. 

Sampled February 27th w h i l e  the water  temperature 
was 36" F. Sampling was hampered by h igh  water  
and i c e  cond i t i ons  i n  t h e  stream. Severe scour ing  
o f  t he  s  tream-bed gravel  was i n progress. 



APPENDIX C.  (CONTINUED) GENERAL CONDITIONS OBSERVED IN THE 1971 KODIAK 
AREA PINK SALMON PRE-EMERGENT FRY SAMPLING STREAMS. 

Stream Remarks 

Hurs t 

Sid Old's 

American 

Bus ki n 

Sampled April 1 s t  while the water temperature 
was 37" F .  The water level was about normal 
and there was some evidence of scouring. No 
out-mi grants were observed. 

Sampled February 26th while the water temperature 
was 33' F. Many of the fry were nearly ready 
to migrate. The water level was about normal 
and no out-migrants were observed. Some l ight  
surface ice  was encountered i n  the sampling area. 

Sampled February 23rd while the water temperature 
was 34" F. The upper end of the sampling area 
showed signs of severe scouring and high water. 
The water level was about normal and no evidence 
of out-mi grati  on was observed. 

Sampled on February 19th while the water 
temperature was 35" F. The water level was 
about normal and no signs of out-migration 
were observed. 

Sampled February 17th and 18th while the water 
temperature was 34" F. The water level was a 
l i t t l e  high, b u t  there was no evidence of severe 
flooding or scouring. The fry were not we1 1 
developed so i t  i s  safe  to assume tha t  out- 
migration had not begun. 
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